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TWO NEW MESOPELAGIC APPENDICULARIANS: INOPINATA 
INFLATA GEN. NOV., SP. NOV., MESOPELAGICA CAUDAORNATA 

GEN. NOV., SP. NOV. 

R. FENAUX 

URA 716 Sta tion Zoologique, Observn toire Ocen no logique, 06230 Villefran che-sur-Mer, Frnnce 

M.J . YOUNGBLUTH 

Harbor Brnnch Oceanographic Institution, 5600 Old Drive Highwny, Fort Pierce, Florida 34946, USA 

Two new Appendicularians: Inopinata inflnln gen. nov., sp. nov. and Mcsopelngicn 
caltdnomnta gen. nov., sp. nov., from the family Oikopleuridae (Lohmann 1915), subfamily 
Oikopleurinae (Lohmann 1896a), are described from specimens collected at mesopelagic 
depths (660-840 m ) in Bahamian waters by the 'Johnson-Sea-Link' manned submersibles. 

INTRODUCTION 

Appendicularians from midvvater depths are poorly known, both taxonomically and 
ecologically (Lohmann, 1896; Fenaux, 1968; Youngbluth et nl., 1990). This paper is the 
second in a series of publications (Fenaux & Youngbluth, 1990) devoted to distinguishing 
undescribed mesopelagic appendicularians collected by the manned submersibles, 
'Johnson-Sea-Link I & II' (Youngbluth, 1984). 

MATERIAL 

Six specimens of one previously unknown genus (Table 1) and six specimens of 
another (Table 2) were obtained in Bahamian waters at depths ranging from 660 to 840 m . 

Table 1. Mensuremmts of different specimem of Inopinata inflata. 
Sizes nrc given in J.llll 

Specimen 2 3 4 5 ... 6. 

Trunk length 2400 1600 2480 1600 2960 2480 
Trunk width 2200 2240 2400 1560 2520 2200 
Trunk height 1300 1460 1350 1150 l J\.)0 1400 
Tail leng th 121 00 11 875 11125 11090 15550 12450 
Tail wid th 3600 2980 2780 2520 3850 3800 
Tail muscle width 600 510 460 430 650 600 

•• holotvpe; • paratvpe 
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Table 2. Measurements of different specimens of Mesopelagica caudaomata. 
Sizes are given in )lm. 

Specimen 2 3 4 5•• &· 

Trunk length 3000 3600 2200 3560 3680 3000 
Trunk width 1680 1600 960 1550 1600 1160 
Trunk height 1250 1300 880 1300 1320 1200 
Tail length 19340 21360 12710 22180 21000 16020 
Tail width 5200 4440 2880 4400 5000 3900 
Tail muscle width 1200 1 000 680 1000 1000 950 

•• holotype; • para type 

Special sampling devices (Tietze & Clark, 1986) allowed appendicularians to be collected 
gently and individually. Each specimen was preserved in buffered (pH 7·6) formalin 
shortly after capture. Morphological dimensions are given from holotypes. 

DESCRIPTIONS 

Genus Inopinata gen. nov. 

Pharyngeal part of the trunk slender; distal two-thirds very inflated . Buccal glands are 
forward of the endosty !e. Spiracles circular. Upper distal part of the oikoplastic epithelium 
curves upward and becomes vertical at the spiracles. Testes form a thick, vertical ring, 
open at the dorsal m id-line. Median ovary posterior to testes. Proximal extremity of the 
tail starts narrow and becomes broad abruptly. Width of tail constant. Distal margin 
rounded with a small median notch. Numerous small subchordal cells occur along the 
distal half of the right side of the tail. 

Inopinata inflata sp. not'. (Figun's 1 & 2) 

Tmnk 

Trunk length ca 3000 )liD . Trunk composed of three distinct parts. The pharyngeal part, 
from the m outh to the spiracles, is cO\·ered by the oikoplastic epithelium and constitutes 
a third of the to tal trunk length. In d orsal view, this region has a triangular shape, with 
maximum width o f 1050 )liD just proximal to the spiracles . The digestive part is strongly 
inflated and protrudes forward on each side of the pharyngeal part as far as the posterior 
extremity of the endostyle. The largest section (en 1600 IJm high and 2500 IJm wide) of this 
region occurs at the posterior wall of the stomach . The genital part which follows, slightly 
narrows to a rounded end. The inflated trunk is not an artefact of fixation, as \·veobserved 
this feature on living specimens. 

Pharyngeal region. The mouth is small (200 IJm diameter), and situated fonvard with a 
well-developed lower lip. The end ostyle is straight (260 IJm long and 80 IJm wide). In 
front and on each side of the endostyle there is a spherical buccal g land . The pharyngeal 
cavity is small. Spiracles have ciliated rings with pronounced ducts running laterally 
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Figure 1. /11opi1wtn illflntn. (A) whole animal. (B) lateral v iew of trunk. (C) dorsal view of trunk. 
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outside. The spiracles are situated on either side of the median ventral anus, but as 
opposed to the other Oikopleurinae, the ciliated rings are visible as circles in side view 
but not in dorsal or ventral view. 

Digestive region . The oesophagus ascends posteriorly and enters the left lobe of the 
stomach dorsally . The upper end of this lobe extends as a short blind sac (caecum). The 
left lobe is slightly smaller than the right one. The posterior parts of the two lobes are 
widely separated, forming a crescent open backwards, with blunted extremities. A 
short intestine, slender and almost cylindrical, originates under the posterior extremity 
of the right lobe and slopes abrupt]~· to the ventral part of the trunk. The rectum is 
bulky and directed to the median axis of the trunk. The anus is situated between the 
spiracles. The maximum width of the digestive region is a third of the trunk width. 

Heart . The heart is attached to the left part of the stomach and is visible only in ventral 
and dorsa l views. 
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Gonads. The semi-mature specimen has an ovary which abuts the posterior wall of the 
trunk forming a flattened cup opened forward. The testes form a thick vertical ring, 
dorsally opened at mid-line. In immature specimens, the testes resemble two small 
vertical crescents, stuck to the posterior wall of the trunk. They surround the ovary. 

Nervous system. The cerebral ganglion is located just behind the mouth, on the dorsal 
part of the longitudinal axis of the trunk. The ciliated brain duct is situated anteriorly 
on the right side of the ganglion. Posterior to the ganglion, the nerve trunk runs 
dorsally along the mid-line and then bends ventrally between the two lobes of the 
stomach. The nerve then passes into the right side of the tail and connects to the main 
tail ganglion. This ganglion is relatively thin compared with those of epipelagic 
Oikopleuridae of similar body size. 

Oikoplastic layer. The oikoplastic epithelium covers the anterior part of the pharyngeal 
cavity. Just before the spiracles, the upper part of the epithelium curves upward 
becoming almost vertical. Three thin strands extend backward along each lateral side 
of the oikoplastic layer. The uppermost strand runs to the posterior wall of the stomach. 
The middle strand surrounds the spiracle. The most ventral strand appears below the 
ciliated ring of the spiracle and continues posteriorly to the anterior wall of the 
stomach. 

Tail 

The length of the tail (ca 16 mm) is about five times the trunk length. The maximum 
width (ca 3900 11m) is about a quarter of its length. The tail musculature represents only 
one sixth of the maximum tail width. From the root of the tail , the initial width (ca 2000 
11m) is maintained only a short distance. Then the fins curve outward and become broad 
along the tail length (Figure 2). Distally the tail is round with a medial rounded notch. 
Numerous small subchordal cells are disposed in alternate rows between the muscle 
bands along the right distal half of the tail. 
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Figure 2. lllnl'i'wtn 111flntn. Detnil of the root of the tail. 
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Etymology 

The generic name refers to the fact that the tail has an unusual shape for an Oikopleuridae 
(inopinata from the latin inopinatus =paradoxical). The specific name denotes the inflated 
aspect of the trunk. 

Material examined 

Holotype USNM no. 19564. Collected 26 April1989 on 'Johnson-Sea-Link II', Dive no. 
2403, 784 m . Type locality, North Atlantic Ocean, off Bahamas (25°57·8'N 77°24-s'W) 

Paratype USNM no. 19565. Collected 11 May 1989 on 'Johnson-Sea-Link II', Dive no. 
2428,621 m . Type locality, North Atlantic Ocean, off St Croix (17°34·6'N 64°48·0'W) 

Genus Mesopelagica gen. nov. 

Trunk elongated. Mouth snout-like with protruding lower lip. Long pharyngeal 
cavity. Spiracles circular. Oesophagus narrow. Stomach with two lobes widely separated, 
the left one biggest and without caecum. Firs t part of intestine very clearly visible in 
dorsal view. Tail broad and outer edges crenulated. Lanceolate extension of fin appears 
on each side of tail at point of maximum width. Large subchordal cells along the right 
distal half of tail. 

Mesopelagica caudaomata sp. nov. (Figu res 3 & 4) 

Trunk 

Trunk very elongated (en 3680 jlm) and widest (ca 1600 jlm) at posterior wall of gut. 
Maximum height (en 1320 Jlm) at spiracles. 

Pharyngeal rt'gion. The mouth is broad (380 jlm in diameter) with a prominent lower lip. 
The first part of the pharyngeal cavity has a tubular shape like a snout. The pharyngeal 
cavity represents en 609c of the total trunk length. The endostyle is straight (en 400 jlm 
long and 150 jlm wide) and lies fairly far (ca 500 jlm) from the buccal aperture. Anterior 
to each side of the endostyle there is a spherical buccal gland. The spiracles, situated en 

1000 jlm behind the endostyle, are funnel-shaped with ciliated rings (ca 350 jlm in 
diameter), follov•ed by a conspicuous duct. 

Digc5tiuc rc;.:: ion . The oesophagus opens at the upper end of the pharyngeal cavity. Its 
opening is small (en 100 11m in diameter). Distally, the oesophagus narrows a little, 
ascends and curws down to enter the left lobe of the stomach dorsally. The left and 
right lobes of the stomach are asymmetrical and widely separated . The left lobe, 
without a caecum, is larger and has a rounded shape when viewed laterally. The first 
part of the intestine does not originate under the posterior extremity of the right lobe, 
but it extends backwards from this lobe. Consequently the proximate part is visible in 
dorsal view. Distally it bends dov-.rnwards to the ventral part of the trunk. The rectum is 
bulky and projects forward, practically horizontal in side vie\"'· The anus is situated on 
the mid-line but clearly anterior to the spiracle apertures. 
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Figure 3. Mc~lll'clnsicn cn11dnl1mnta. (A) whole animal. (B) lateral view of trunk. (Cl dorsal view of 
trunk. For the oikoplastic layer see Figure 4. 

Genilnl reRion. On the partially mature specimen, described here, the gonads are cup
shaped \·vith the circular lip almost vertical and facing anteriorly. A slender, triangula r
shaped ovary with the apex uppermost is situated on the ventral mid-line of the cup. 
The two testes comprise the remainder of the gonadal mass. 

Henri . The heart is attached to the posterior part of the inner right wall of the left 
stomach lobe. 

Nen>ous systelll . The cerebral ganglion is located on the medial-dorsal part of the 
pharyngeal cavity, just posterior to the beginning of the oikoplastic layer. As usual, a 
ciliated brain duct occurs on the right side of the anterior part of the ganglion. A nerve 
runs posteriorly from this ganglion between the stomach lobes and curves ventrally to 
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pass into the right side of the tail. The main tail ganglion is a slight thickening of the 

nerve. 

Oikoplastic layer. (Figure 4). The oikoplastic layer starts behind the tube that follows the 
mouth and completely covers the upper part of the pharyngeal cavity until reaching 
the anterior wall of the stomach. At this point it curves obliquely to the ventral area and 
ends at the anus. Three thin strands extend posteriorly from the oikoplastic mass. The 
most dorsal strand starts just anterior of the stomach lobes and runs to the posterior 
edge of tl"·e testes. The middle strand begins near the spiracle and ends at the point of 
tail attachment. The ventral strand surrounds the spiracle. 

Figure 4. Mt'~opclagrcn m11dnamnfa. Shapt> of the oikoplastic layer. (A) laterill 1·iew of trunk. (B) 
n.>ntrill vie,,· of trunk (C) dors,'ll l"i t>\\" of tru nk 

The strands \·vhich prolong the oikoplastic layer ha e been alread y mentioned, in 
various positions, on Bntlwclzordncus by Garstang (1937), Mcsnchordncus by Fenaux & 
Youngbluth (1990) and lnopinntn i11f/ntn (this paper). All of those appendicularians occur 
in deep water (200-lOOO m ). Further descriptions of new species of midwaterOikopleuridne 
will show whether this particularity is characteristic of all mesopelagic species. 

Tail 

Tail length (en 21 mm) is about five times the trunk length . The tail widens gradually 
from the root to a maximum width (en 5000 IJ.m) at about a third of its length. Distally the 
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tail is rounded. The tail musculature is narrow and represents about one fifth of the 
maximum tail width. The edge of the fins, which is straight on all other species of 
Oikopleuridae, shows a crenulated aspect. The most distinctive features of the tail are the 
lateral, lanceolate extensions (ca 700 J.lm) that appear at the point of maximal tail width. 
About twenty large subchordal cells are present along the distal half of the right side of 
the tail. 

Etymology 

The generic name refers to the depths where the specimens were caught. The specific 
name denotes the unusual lateral extensions on the tail. 

Material examined 

Holotype USNM no. 19566. Collected 22 April 1989 on 'Johnson-Sea-Link IJ ' , Dive no. 
2404, 803 m . Type locality, North Atlantic Ocean, off Bahamas (25°40'N 77°09·1 'W). 

Para type USNM no. 19567. Collected 14 November 1984 on 'Johnson-Sea-Link IJ', Dive 
no. 1029, 784 m . Type locality, North Atlantic Ocean, off Bahamas (25°36·6' N 
78°00·3'W). 

DISCUSSJO. 

The general structure of the trunk v;ith a v;ell-developed anterior lip, straight endostyle 
and a stomach composed of numerous sr.1all cells and a range of giant cells is character
istic of the family Oikopleuridae (L .)hmann, 1915) and subfamily Oikopleurinae 
(Lohmann, 1896). On the other hand , •.everal structures in the two groups represented by 
our specimens have never been seen in any of the genera v,·hich belong to the subfamilies 
Oikopleurinae and Bathochorda einae (Lohmann, 1933-1934 emend. ; Fenaux & 

Youngbluth, 1990). 
For Inopinata: the shape of the posterior part of the trunk and the shapes of the stomach 

and the semi-mature gonads, as well as the situation of the buccal glands anterior to the 
endostyle, are very characteristic. The shnpe of the oikoplastic layer is also peculiar to this 
genus. The structure of the tail is close to that of Fritillarinae ta ils (Seeliger, 1805). 

For Mc~npclng icn : the snout-like shape of the mouth and the stomach with tv .. ·o ,,·idelv 
separated lobes, the broad tail with crenulated outer edges and with laterallanceolate 
extensions of the fin on each side at the point of ma>..imum \\"idth , are the distingui hing 
features. 

These numerou. characteristics ha\·e led us to d istinguish l\\·o nev.- genera . 

\-\ e grea tly appreciate the assistance oi T. Ba ilC'y, and submer ible p ilots M. Adam~. D. 
Libera tore and S. Hal l. We w ish to acknowledgL' the helpiu l refereeo.· comments. The crui es \\·e re 
fund ed by the Harbor Branch Oceanographic lnstitut io and this work was supported by a :\iATO 
grant and a ~OAA / . 'WRC award . 
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